Polymorphonuclear leucocytes were isolated from the peripheral blood of normal volunteers by the methods described in the preceding paper.4
Membrane binding and internalisation of soluble immune complexes by polymorphonuclear leucocytes have been shown to result in altered function as measured by in-vitro tests-for example, cell surface charge.' Despite the high levels of circulating soluble immune complexes often found in rheumatoid arthritis (RA) a consistent defect in PMN chemotaxis has not been found, although in the preceding paper we have reported reduced chemotaxis in RA blood PMNs, and have identified immunoglobulin inclusions in the cytoplasm of these cells, thought to be phagocytosed immune complexes. These results are in agreement with earlier findings of Mowat and Baum. 2 In this study we have used stable IgG aggregates with biological activity resembling soluble immune complexes to study the changes that occur in normal PMN motility after their uptake by these cells, using the micropore filter assay. We have measured effects on migration of PMNs through the filters by both the 'leading front technique'3 and by analysing cell distributions through the filters. Double fluorochrome immunofluorescence staining was used to detect and differentiate between internalised and bound immunoglobulin.
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Materials and methods
Polymorphonuclear leucocytes were isolated from the peripheral blood of normal volunteers by the methods described in the preceding paper. 4 Stable IgG aggregates were prepared according to the method of McCarthy et al. 5 Aggregates prepared in this way remain stable when separated into different sizes by sucrose-density gradient centrifugation.
Cell motility was measured by the micropore filter assay. Details of this assay and the method of immunofluorescent staining of PMNs have been described in detail in the preceding paper. 4 PMNs were incubated with IgG aggregates of different sizes and concentrations for different lengths of time in a water-bath at 37°C before measuring cell motility. Details (Fig. 2) . When the filters were analysed in a step-wise fashion and the distribution of migrating cells was measured, it appeared that the observed increase in chemotaxis and random motility was due to a small subset of PMNs that had migrated further and faster through the filters, while the main, population remained distributed within the first 45-60 ,um of the filters (Table 1 Over the concentration range 25-200 ,ug/ml of aggregates the percentage of PMNs developing inclusions was directly proportional to log,0 of the protein concentration (Fig. 3) . At concentrations of 200 ,ug/ml chemotaxis but not random migration was significantly reduced (p<0-01, paired t test) (Fig. 4) . However, at a concentration of 50 ,ug/ml and less no alteration in chemotaxis or random migration occurred.
EFFECTS OF IGG AGGREGATE SIZE
In preliminary experiments PMNs were incubated with aggregates of different sizes for 30 minutes at Y7OC in a water-bath. These aggregate fractions had the following mean sedimentation coefficients: fraction 3 (<20 S), fraction 6 (40 S), fraction 9 (90 S), Aggregates of all sizes reduced PMN chemotaxis, but this effect was greatest with small aggregates (<20 S) (p<0 05, paired t test) (Fig. 6 ).
Prolonged incubation studies were then performed using 2 representative fractions-fraction 3 The changes observed in PMN chemotaxis were dependent on both the size and the concentration of the IgG aggregates and also on the time of incubation. PMNs incubated with whole aggregates (containing a population of aggregates of different mean sizes) first showed reduced and then enhanced chemotaxis. Further analysis of the filters showed that this increase in chemotactic activity was confined to only a small subset of PMNs, while the main population distribution remained within the first 45-60 ,tm of the filters.
Subsequent experiments showed that small aggregates inhibited chemotaxis and that their internalisation by PMNs took place more slowly than with large aggregates. Although both large and small aggregates enhanced PMN chemotaxis, this was seen only after a longer period of incubation with the latter. The mechanism by which aggregate uptake affects PMN migration are poorly understood. Kelleret al.1 have shown that pretreating PMNs with polymerised IgG reduces their adhesion to the surface on which they are migrating. This in turn is thought to impede locomotion, since cells migrate by a continuous process of attachment and detachment to the surface on which they are moving. The presence of aggregates bound to the PMN membrane might therefore interfere with the process, resulting in impaired locomotion.
The enhanced chemotactic responsiveness we observed in a small subset of PMNs after prolonged exposure to IgG aggregates is less easily explained. Zigmond There is a clear, concise review of rheumatoid factors viewed from a historical perspective. Now that radioimmunoassays and ELISA assays for rheumatoid factors are readily available many laboratories will be trying to decide which of the available tests to use in routine clinical practice, and it is sensible to place the debate into the context of the early work of Rose and Waaler. The histopathological assessment of inflammatory synovitis remains relatively neglected compared to the immunological measures often applied, and it was pleasing to find a chapter included on this topic. Inevitably it drew attention to the pathologist's impotence in making specific diagnoses, even though this lack of specificity intrudes upon almost all laboratory tests. The short chapter on acute-phase proteins summarised-present views and gave an aggressive account of the deficiencies of the current approach to investigating these proteins. The acute-phase response was suggested to be a multiple misnomer for proteins that are often associated more closely with chronic than acute inflammation; only some are phasic, and they should include peptides as well as proteins. Much research in this area was criticised as being purely phenomenological rather than concentrating on the basic scientific principles involved. Even if one disagrees with such statements they focus the subject in a vivid light. The other chapters varied but were generally good.
Most rheumatologists will find this book contains something of interest, and it will form another layer in the mound of worthwhile reading. My one disappointment was that at a time of escalating medical laboratory technology and diminishing financial resources a book on the role of the laboratory avoided the crucial question of how to limit investigations and when not to order tests.
